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is^^mcD^m^. mmmMM^Si'?-. mmMmMBi^. m^xmmmmMi^^cD 

:itl^XAi^^m^^X^T^^mh\.Xl±. mn^. PCR-RFLP (Restriction F 
ragment Length Polymorphism) ^^d^fflV^ tiT §fco ^(D:^i^l±^ FCRlzXiW^M 

m\^^iz^^ww\(Dmm^^'^M(Dm\^^hi^x^^iii-r^^h^mmt-r^o i^t^v 

^fes PCR-SSPC (Single-Strand Conformation Polymorphism) '^i>Mi^^m(D 

^mizmm^tix^tco i:^mizm^^'^tz\)M^w^\^^mzMirt. -^t\^> 
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WA^-j-t^ bTMtSiJ-r eli:{::J;D^ biB^iJ©#M§t:^m 

x^^T. ^hbT-^fiJo:^'; \^(Dm.m^t&(Dtzit>izmm^tix^tzo 

M^^+jfS (matrix-assisted laser desorption ionization time-of -flight mass 
spectrometry; MALDI-TOF MS) (3 J: D t:— ^ ^^^mbTl^feo 
mT&lzti:^). ^o'PKMAmnm^mmLtz. -m&m^'^M (single nucleo 
tide polymorphism,- SNP) (D^^Hi%ff^rf^t)ti^Xolzt^-otzo :i(D:^mit. t^tB 
bfeV^'lT'V A :7 ^ > h ^silicone dioxide derivertization reaction^c J; D 
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-3- 

*lRtc|lI^'fh bfe±T% Primer-Oligo Based Extentionr-^ ^ -^—iz X^^'U^ 

^^-r^*)©T"fe^ (Kai Tang et al, Proc. Natl. Acad. Sci. USA Vol.96, p 
p. 10016-10020, (1999)) o 

ti^mm^mzm^Lx^o^m^^^iiiLrh^rzfzisbs ^m(DmB^iz^::^td^mm 

yADNAh/N^7'';^'^Xba^:2|-UrJ^^l^:^5^ K^^^^•^^TV^^:fefe^ DNA 
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-4- 

§y®|^tBi-*5V^T^ StM±T®^N-f' -If— i/a >^;^;:S^ijffi UT ifi^cD^ 

NA^M^I/f(::J;b1'^mt-§xa. ^^^f::^^^^ 

v>^s (1) tcf3ig©:;&&s 
(3) (a) {3i5{t§DNA^3^:b5s (i) #Mg|3|u*R^^tf l^i^gt^ 

n;fexvY x'-^-^afer^Ts >pfj:<t^^(D-i5t^^mmzw^r^^}it^-^m 
•t^^ht^'^ttt^mtLxwmx.. (iii) t:DiiiTm©i^±iipiiitji^^-bs ^^odna 
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(5) ^mt^^^ ^uV-y'^-i hT-fe^s (1) (4) ©V^-rtl/^)^^CHB«!4 
tife:tU=fj?^l/:^^h'{3|^I^{C>'N-r ^^U<S^*-f X^-li:^^ (1) t^^ (5) ©l> 

^)::j[yi^]y:t^}^izmmiz;\^ yVV^ X^'it^. (1) (5) (D\^>TM^ 

(8) (3) {3lBttcD:SF^l3fflV^§fe(!!?)®*teT-feoTs miiM(Dmklzmm&0 

(9) (6) ^CiBf!6®^^S^^M^/^§fe<feCDS^^-^fe-:pTs |5j-A®^tf(®M'^ 

(10) (7) fcfB«©;&S^3ffll^;g)fe5?)©a|R-efeoT^ m.WLX(Dn-(Dm 

(11) ^ U 3 ^ 1/ K 37 ^ /7-^ > h ^iy©3Ef^fIl^®I3^!j i:4f 
{z:^^ XU ^WXt-§Cl^/^)^■Rrtfe^iB^J^WbTV^§s (9) (10) iz 
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(12) ^mt^^-i h-^$)^. (8) ( 1 1) ©l^T^^5^)^^c 

(13) mRt^i^'^^^R-r:^)^. (8) (12) (D\^■^rtlti='^zmm(DmR. 

m^mmr^ (x@(a)) o 

mnt. — :^Sgm#M (SNP) hti^lftfimi-f^ti^tK 

m^M hmn ^ ^ > t: :x - ^ - j; d itm bs ^ ©^t d bia^j ^i^^-e#'^4m 

MlB^J (amplicon) ®iIS>bi^200bpA^5,300bph^§ cfco {37°^^ x'-^iS^-TSo 

^^v^t:\ ^(D izm^Ltzy'^ -( ■^—^m\^-^x ® a dna^ pgr 

*^HJ^3:feV^T^M§m® r^{^fi:^j ^{i, >^fV ADNA±l!^MgP^4hl^^■r 
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«Hi'l4^^-r^^)®^Ml^ao MhbT{i«^i4^^-r^*)CD-^feti«#i3M 



wo 02/50307 



PCT/JPOl/10892 



-8- 

mwm (3 ; \ -r :r u ^'-f X Us ffe® dna hitmw^i^^^^ y^^) xLm^;it^M 

0,000- 30, OOOgNi) ^^ie^hbfe^U:3"^^V:^5^ K § m b < 
M±{3|SI^bTl-feiy h iibTfflv^^ci J:*s-^#?,o ei® J;d ^l5l-a;K±cDl*^ 
fI(D:^';=i:5?^l/::t5^^'fc>t>tbs fei^^yb^&SS^bfeDNAiSfsI-^lHl^fcjgfflb. 

ti®afe§s fe^i^(i^^bTV^^^.#^M{lfc|Bi^-r^^^5t)^-^^i)fetos i® 

^tzs *^0J§®ffe®$?^bV^«J1t^3:feV^Ts SlMi:i|5l-®:^ U =J ^ 
Jl^^nJfgf^Tl- U ri J? ^V-^^ Yi^n'^-^tX'fz.mB.mm bX @e^®DNA®#^^|^ 
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■^.\) (ii) :Lfi\zi:.y)n^fi^mmmm-^. m^m 

ft CDtiHSmtl T?.e^®DNAi:bT {is IticMPgfi^feV^yb^^ I^J;^}^^ polyA 
IB^J ^ If??! M I ^ a h T ^ § o 

^^a^^jb^-e^^o -fbW^ia^O^^^hbTfi:*?;!/^'^^^ ^ (#112000-14 
6978^) §f^J5^-r§C^;bs-^ts #m^65^0^®^^^bT«4^'; US^>^^ (P. 
0. Brown' s Lab. :http://cingm. stanford.edu/pbrown/) '^^\m't"^^}lt^'t:'^ 

;?.{is ll»JI3^®^f^{3j:DfT^aei^>?)S-t:t^o fibs :/U 

t>K m^lt^ MALDI-TOF mtm^\^\,>o MALDI (Matrix Assisted Laser Desorpti 

on / Ionization ( h U ^;^^M^-f^-i3«-i' :t >-fb^S) ) iC:fe{t^sS*4(±s 
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TOF MS (Time of Flight Mass Spectrometry mnm^mMM^^ff^) ) it^ 

mnmmtmtj^^^h^mmhxwM^^fr^noo maldi-tof mt. gpc^lalls 

MALDI-TOF m-^mti^-r^tz^^cDdMumits m-mmmti^x. m^ih^^mm-^i^x 
^-mm^Mu m^its 9o°c) mm:^x-a^-^^mm^i$:.^r\^%-t^'ji^^wmttd^ . 

mmcpmrntamm 

mH±. iS^MR^^^^tc2.00 bp dsDNA(PCRm^)MALDI-TOFMS?|iJ^©Mm^^ 

b/fei:^®^N^ y^V -If— i^s >^>^":^;v§^t'lllT'$)^o 
E!3(is bTlB^lj*-^ : 2 ©;t U ^ H^m^ 
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msjis i^^xm^^mti^xmrn^-B : 4^rzit5 m^Mm) ®:ru=rp? 



[HM^Jl] ^^^7;^g^fflV^fe200bp dsDNA(PCR|itJ)MALDI-TOFMSiiJ^ 
( 1 ) PCR^jS 



^MDNA lOng 1.0//l(100/zl) 
(pBluescript II SK(+) plasmid DNA) 

dHjO 13.4/21(1340.0//!) 

10 X PGR Reaction 2.0//1(200.0a1) 
(Applid Biosy stems) 

dNTP (=S-2.0niM) (Applid Biosystems) 2.5>al(250.0//l) 

Forward^o J;OTeverse7°^-1' ^— Mix 1.0/zl(100.0/zl) 
. (#20/2M) 

AmpliTaqGold( Applied Biosystems) 0.1/zl(10.0/^l) 

20. 0/^1(2000. 0/zl) 



PCRfi, Thermalcycler Cycle PE9700(Applied Biosystems )^fflV^T^ ^d^'CX 
9^J (Dm. r96°C-e45#\ QO°Cxmp. 72°C-ri^j ^40t>-'f ^®|^ 
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( 2 ) MinElute PGR Purification kitt j;^ltM 
^#&nfePCR|iti§^ QIAGEN MinElute PGR Purification kit^'D hn— 
-DXmm^^-^rzo l*®5b^A^^b300/zl®PCRBt)^Mbs CIH2O 

(3) 

±fBQIAGEN)^^tl (6-te>3/ h^(60/^l)+dH20 240 //I) 300.0/zU3s lOM Ammoni 
um acetate 46. 9juU 100% o^^y— ;i/ 750.0//U ^' U n— ^~>0.5/zl^» bs 
rn:^y-;Wife^§^7ofeo -2O°Ct:2O^0g bs 12,000rpmTl5^^jC^bs tf^ti 
fe^^MS^TO^ai^y-;!/-^ U bs ^3l2,000rp]D■^15:S^^Ja^U lO^^ilft^ 

(4) PicoGreen dsDNA Quantitation kit(::J:^^S 

PicoGreen dsDNA Quantitation kit(Molecular Probes)7°D h^—J^l^^-oX 

(5) -x-h U y^:^tU^ 

:7.5^>uxm (■y->r;i/X^-r F) iz:;^^^ (Code. #000 : Jp^O. 04m 

m) r-trEISbfeo 

^fes 50% hU;^ linl4'{3^ 3-Hydroxypridine-2-carboxylic acid(3- 

Hydroxy-2-picolinic acid): Mw.139.11 0.7M%0.0974gN Diammonium Hydrogen c 
itrate:Mw.226.2 0.07M^0.010583g^^§*^ bs h U =&fSMbfeo 

h V ^y^T.t^yyji^l : iT'^g-^bs :«^^:^±^0.5/zlx:^°^y h b:feo 

( 6 ) MALDI-TOFMfi^*f 

KRATOS KOMPACT MALDI 4 ^fflV^TfT^feo KOMPACT MALDI 4CD 
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Flight path ;r >Mf,^lBS) : Linear 

Polarity (-l':jd->@tS) : Negative 

Mass ( :^ >1]nMm&) : 20kV 

Profiles { 1 ^ :ty^>y°J\ymt^^ (DM^MWc) : 50 

Aim i^^^^yjly^mmm : 1-1000) : 1-1000 

power (U— if— ) : 140-170(200bp?|iJ^^) 

Accumulate : 10 

Average : 1 



#:t ^ ^ :^ ^ ffl V ^ KM^tf ^-h^ pgffl oftgT ^ ^ ei h * ^ b T V > § o 



( 1 ) mmcDm^ 

:^y'>u:^^s. (xy^yuxmiukm analytical m) ^±M) if^ii2000-i 

8) {3^-r±^MH^J§^-r^:^U:^7^^:^5^F%^ lOOpmol/// 1 fc^^ J; o i^/-^- 

^^V^-tr^ 37°C{3T30^PB^$g:)#^fT^o felts 3%BSA ( •^^>ifii^^:5^;i/y ^ >) 
^tflI«A (0.2M±g'fb:h b U OA. O.lMh U;^:^^ (pH7.5) s 0.05% h^-f h 
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>x-ioo) izmi^s srcizxis^m^MLfzo ^fc, ^ hMb>^5^ 

yiyxm^immm (lOmMh V7.mm (pH7.2) /ImM EDTA) 37°CfcTl 

(2) ^N^:^U^^-tf-^>3> 

i>3 >^yt[5xSSC (SSC : 1.5M NaCK 0. ISM^^ h U A) . 10%7=^:3s.>^ 
>s iB^J#-^ : 3 (tf-^^ ; ^^fi6190) CDrD-y]25/z 1 §©-1^^ 40°C© 

(3) 7}^":^ h/N-r:ru^-r-tf— 5>'3> 

h^\^ yW-C^-iy^y^^^mt. (I) 2XSSC. 0.1%SDS ; 
20, (ii) 0.2xSSCs 0.1%SDS ; 40°C. 5^P^. 20^ (iii) ZxSSC ; mU. 

5i^m. (iv) o.3}i^a:.ymT>^=.tfA7kmm;^u. ispi)^mmvrzo 

(4) /N-r :7';^v-fe"-i>3>®#m 

(1) (1114) 

:^jM-:;y-^;^#000 mm^'^:^ iU) tti^) §s !|^lll2OOO-1469780^^S(32p 
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iB^J#-^ : 4 (Capture:^ U x'-) J^Xfmmm--^ : 5 (l^tt^t.^) iz^sTM^ 

IH^iJ^WT^:^'; F^s 120pmol/// 1 izfj^^Xoi^^-^^y T — lz^ 

^(DiiLmiz. tut 3DNA^M:at>V ^-^y^T — §0.5A^l::^7}^•^:/^bfco 

ISI^Jlft^fT^j:-^:^cm> 3%BSA {^->MmTJ]yy^ 5, » ^^tflS« 

A (o-EMi^-fbTM^ U'^^As o.mtvxmm (pht.s) . 0.05% h^-c h>x-ioo) 

TElIWm (lOmM^ 'J^ti^ (pH7.2) /IniM EDTA) 37°C(3Tl5^f^|^ 
mvtzo :tV^^^U:t^}'mM1}\i (DNA(-)) J: bTffll^feo 

(2) ^\-r -^U^'-f-tf— S>3 > 

±fB:tf;i/4^'i^'l' ^ K'fb:i/7-^-:ti~^::^0DNA:^@|^b;^c§i5^ts ^\-f ^'U i$^'-f Hf- 
iy a >?§?^[5xSSC (SSC : 1.5M NaCls 0. 15M^3i>^:)- h U A) . lOYo^'^X 
h^>^ iB»-^ : 6^:fe{±iB^U#^ : 7©rD-:r]10A 1 ^CD-l±s 30°C©^!it« 

(3) h/N-f y;^*^-tf— ^>3> 

-If — ^> 3 >^mt^fi < I!&V^1X D s &Lycomi^-X:-^^X h /N-r :7~^ y ^^'W 4f — 3 > 
ru^V-fe'-i^s >^#^f^{i:s (I) 2XSSC ; MMS^m. (ii) 0. 

(4) ^N-f rrUiJ^V-if— >cDt^tB 

tfe)^^;^?;!/^'^?^ ^ K'fb:«^^:^4R^ tkomPACT MALDI4 ( m) m^Mim^t 

^) MLD I -TOF MST tUJ ^ qlfg-e & ^ i i: tm mvtzo 

iiJ^ic:fe{j-^-T h U ^X{±^ 50% T-teh-hU;!/ 1ml (3, 3-Hydroxy 
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pridine-2-carboxylic acid(3-Hydroxy-2-picolinic acid): Mw.139.11 O.TM^O. 
0974g^ Diajnmoniiim Hydrogen citrate :Mw. 226. 2 0.07M^0.010583g^^§yb^ Us il 

^fe. KOMPACT MALDI AcDm^^i^^UTi^^slTo 



Flight path (4:t>Mnm^) 
Polarity (^:t>m\i) 
Mass (-f ;t>in3SllH) 
Profiles ( 1 ^ ^y-^yrjvMtz 

Aim {v->yjv±mmm i-iooo) 

Laser power ( if — ^'^'7— ) 

Accumulate 

Average 

Store profile 



: Linear 
: Negative 
: 20kV 

(DM^mm : 50 

: 1-1000 

: 150 (50mer) . 180 (lOOmer) 
: 10 
: 1 

: never 
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ti;^cDNA^KM^*f{-cfcDti^m-r§x®. §^tf;&^o 

3. X5g (a) {343{t^DNAiSWs (i) ^MgP^u^^Sfea^C tf J: ^ {ziSfh^ ti 
U^^—if^^^jS^ff^V^s (ii) ^titcJ: D^f e^n^JilB^^s 

^fiijt^itjjitff §cih;b^'RTtg^Mw»fb. (iii) mm'^(DWM^'m!mz.n 

Us -filcCDDNA^ft^JP-r^s Clhl3j:t)f#^tl§*)®T'afe!5s (b) 

{t ^ u ^ V K m'^'M.omkiz.^m^ jz/n X u x-r ^ c 

o 

6. #iy§mh^®3£f^fIl^^^tfDNAiS3|i4^^s [HI— A®itm®ll^e^3fifE^is 
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^^?^yhtmM^fitzmRo 

mmzMi^. ^\-(x^) x-r § c: ^/b^njtg:&;t u ^ :7 ^ 
> Yi^n^-^fifzmRo 

^ X u ^-i xr^ ^ ti)^^imtc!:mm^m bx v^§s m^m. Q^tzitio izm 

12. ^mt)^-^^ ^tiv-y^^^ hx^^. m^mst^^ i KDi^^-rm^izmmoD 

13. m^t^is^xmx^^. m^mst^^ 1 2(Di^mt^izmm(DmRo 
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CO 



o o 



^ ^ mm mnm) 
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1/ 5 
SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Method for detection of DNA polymorphisms using MALDI-TOF MS 

<130> C1-A0017P 

<140> 
<141> 

<150> JP 2000-378091 
<151> 2000-12-12 

<160> 7 

<17G> PatentIn Ver. 2.1 

<210> 1 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized DNA sequence 
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<400> 1 

cctagagatt cctccgtatt agttc 25 



<210> 2 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
sjoithesized DNA sequence 

<400> 2 

tccctgtgga tgtcaagaat ctttt 25 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized DNA sequence 
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3X 5 



<400> 3 

aatacggagg aatctctagg 20 



<210> 4 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized DNA sequence 

<400> 4 

tttttttttt aaeiaaaaaaa aaaaaaaaaa aaaaaaaaaa 40 



<210> 5 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized DNA sequence 
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<400> 5 

tttttttttt cctagagatt cctccgtatt agttc 35 

<210> 6 
<211> 50 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :an artificially 
synthesized DNA sequence 

<400> 6 

tttttttttt tttttttttt tttttttttt tttttttttt tttttttttt 50 

<210> 7 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ran artificially 
synthesized DNA sequence 
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<400> 7 

tttttttttt tttttttttt tttttttttt tttttttttt tttttttttt tttttttttt 60 
tttttttttt tttttttttt tttttttttt tttttttttt 100 
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